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PLANS HAVE BEEN DEFINED
FOR THE CALIBRATION OF MODIS 1-SANTA BARBARA RESEARCH CENTER

a subsldla~

QAn approach to calibration has been defined that uses multiple
methodologies to achieve high calibration accuracies over a broad spectral
range

. The defined planWillallow MODIS to achieve its calibration objectives

● Preflight calibration sources will be used to fully characterize MODIS with
links to NIST standards

cA MODIS Calibration Facility will help insure model-to-model uniformity

● Preflight and On-orbit calibration will be linked by the SRCA and the Solar
Diffuser

. Extensive on-board calibration capability will help maintain calibration
accuracy despite on-orbit environmental changes
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THREE ALTERNATIVESWERE AVAILABLE:
Centroid Method
Knife Edge Method
Full Width Half Maximum

Centroid Method:

!
LSF(X) * X ● AX

t
LSF(Y)* Y * AY

xl= ‘

F

and Y1 = ‘
LSF(X) *AX

?
LSF(Y) ● AY

I I

Knife Edge Mx~hod:

KER(X) ● AX =
Xf

z z
KER(X) ● AX

i 2
Y2

KER(Y) ● AY =
W

+ #
KER(Y) ● AY

I 2

Full Width Half Maximum (FWHM)
LSF( XL) = 0.5 and LSF(XU) = 0.5 LSF( YL) = 0.5 and LSF(YU) = 0.5

FWHM (X)= XU-XL FWHM (Y)= Yu-YL
X3= 0.5 ● (XU+XL) Y3 = 0.5 ● (Yu+YL)
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THE FOLLOWING CHARTS ILLUSTRATE THE CENTROID
MEASUREMENT AND DATA REDUCTION METHODOLOGY

Figure 1 Reticle aperture transmission function
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e CENTROID METHODOLOGY
Q c18PC,~+ SELECTED (2 of 5) SANTA BARBARA RESEARCH CENTER

a S.ubsldlmy

Figure2 Optical /detector lFOV
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Figure 3 Response - Normalized cross correlation

of IFOV and temporal integration
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Aperture response function - ARF
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CENTROID METHODOLOGY
‘*PC~s●G SELECTED (4 of 5) 1-SANTA BARBARA RESEARCH CENTER
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Figure 4 Aperture response

function (ARF)- Normalized

cross correlation of response

and reticle aperture
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DEDICATED MODIS

e

CALIBRATION FACILITY
PROGRESS

SANTA BARBARA RESEARCH CENTER

*PC S* +G a subsldfiary
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●

Preliminary design completed

●

●

●

Studies have focused on mechanical interface of Calibrator
and MODIS

Rugged platform provides vibration stability

Alignment may be re-established between the MGBC and
MODIS following pump down

Instrumenting similar HAC chamber for vibration data

Blackbody Calibration Source mounting details being defined

SBS cold head cryopumps perturbations being analyzed

Analysis of induced jitter at reticle image on MODIS focal plane
underway

Completion of development specification planned in October
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e. SYSTEMTESTALGORITHMS
G (AGENDA FOR 9/8/93)

%c~*+ 1=SANTA BARBARA RESEARCH CENTER

a substdla~

QALGORITHM MATRI)USTATUS

● DISCUSSION OF 5 ALGORITHMS

● RADIOMETRIC PERFORMANCE/ACCURACY (PARTIALLY COMPLETE)
● CHARGE SUBTRACTION/lNITIAL GAINS, OFFSETS/LINEARITY

s SNR

● IFOV

● MTF

s BAND TO BAND REGISTRATION

c 00B CALCULATION

9/93
934784-43



SPEC SBRC 151759 SBRC 15186s19 %
PAR # APPENDIX COMPLETE

OPTICAL PERFORMANCE 3.3
IFOV 3.3.1 D lW
FOV 3.3.2 D so
SPECTRAL BANDS 3.3.3

W~ OOB, RIPPLE 3.3.3.2-4 c 10
SENSITIVITY 3.3.4 G 50
INSTRUMENT POLARIZATIONlNSENSITIVllY 3.3.5 0 10

SYSTEM PERFORMANCE 3.4
DYNAMIC FL4NGE 3.4.1 F, G 50
. .——
MTF 3.4.2 M 100
MINIMUM QUANTIZING RESOLUTION 3.4.3 Elec Ver. 10
TRANSIENT RESPONSE 3.4.4 N ,W
RADIOMETRIC PERFORMANCE 3.4.5

ABSOLUTE RADIOMETRIC ACCURACY 3.4.5.2 K 50
REIATIVE RADIOMETRIC ACCURACY 3.4.5.3

RMS DEVIA710N 3.4.5.3.1 F, G 10
CHAN TO CHAN UNIFORMITY 3.4.5.3,2 F, G 10
CROSSTALX AND PATTERN NOISE 3.4.5.3.3 1,L 10
UNIFORMITY ACROSS IFOV 3.4.5.3.4 D 10

GEOMETRIC PERFORMANCE 3.4.6

POINTING, ALIGNMENT, SPECTRAL BAND REGISTRATION 3.4.6.1-3 P, Q 75
RADIOMETRIC AMP, STABILITYAND REPEATABILITY 3.4.7 H 10
STRAY LIGHT 3.4.8

)ARK, WARM TARGETS 3.4.8.2-4 E I 75
,, ,mn. *,n., -4- 1

I 3.4.9 I
: CALIBRATION 3.4.9.1

IN-FUGHT CAUDMA I IUN

IN-FLIGHT RADIOMETRIC s 10
IN-FLIGHT WAVELENGTH CALIBRATION 3.4.9.2 J 10
IN-FLIGHT REFLECTANCE CALIBRATION 3.4.9.3 R 10
IN-FLIGHT LUNAR CALIBRATION 3.4.9.4 T 10
IN-FLIGHT ELECTRONICS CALIBRATION 3,4.9.5 u 10

COMMAND, CONTROL COMMUNICATION, AND TELEMETRY 3.5

COMMAND AND CONTRO! cl lM~71nMc 9=4 D

lNC~l IAKNT riATA QTnC

.- , ., I.”, ,v, .” .J. iJ. I &

. . . . . . ..-..,~.. v wnvn vu m.tiM 3.5.2 : 90
INSTRUMENT HEALTHAND STATUS MONITORING 3.5.3 v 20

ALGORITHM
DEVELOPMENT

HAS SHOWN
EXCELLENT
PROGRESS
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